Determination of tapentadol and tapentadol-O-glucuronide in human serum samples by UPLC-MS/MS.
Tapentadol is a novel, centrally acting analgesic with 2 mechanisms of action, MOR agonism and noradrenaline (NA) reuptake inhibition in a single molecule. It is the first member of a new therapeutic class, MOR-NRI. A high throughput liquid chromatography-tandem mass spectrometric (LC-MS/MS) assay was developed and validated for the quantitative analysis of tapentadol and its O-glucuronide metabolite in human serum. Simultaneous quantification was deemed to be challenging because of the large difference in concentrations between tapentadol and its O-glucuronide metabolite in clinical samples. Therefore, a method was established using a common processed sample, but with different injection volumes and chromatographic conditions for each analyte. Tapentadol and tapentadol-O-glucuronide were determined by protein precipitation of 0.100ml of the samples with acetonitrile. The internal standards used are D₆-tapentadol and D₆-tapentadol-O-glucuronide. The validated concentration range was 0.200-200 ng/ml (tapentadol) and 10.0-10,000 ng/ml (tapentadol-O-glucuronide). Chromatographic separation was achieved by gradient elution on a Waters Acquity UPLC BEH C18 (1.7 μm, 2.1 × 50 mm) column, with mobile phase consisting of 0.01 M ammonium formate (adjusted to pH 4 using formic acid) (A) and methanol (B). A separate injection was done for measurement of each analyte, with a different gradient and run time. The analytes were detected by using an electrospray ion source on a triple quadrupole mass spectrometer operating in positive ionization mode. The run time was 1.6 min for tapentadol and 1.5 min for tapentadol-O-glucuronide. The high sensitivity and acceptable performance of the assay allowed its application to the analysis of serum samples in clinical trials. The validated method was used for analysis of tapentadol in over 17,000 samples.